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[Claim(s)] 



[Claim 1] The fire-resistant polyester resin constituent characterized by b value which made 
ethylene terephthalate the main configuration unit, is the resin constituent which consists 
phosphorus compounds of polyester containing copolymerization, the blended polyester, or this, 
and satisfied the following (formula 1), and was measured with the hunter mold coloring matter 
plan being 10.00 or less. 

% B.B.<0.5 (formula 1) (however, %B.B. shows the degree to which the ester bond when being 
immersed in a sealing-among [ of 130 degrees C ] pure water system for 6 hours goes out, and 
when intrinsic viscosity before immersion is set to [eta] i and the immersion back is set to [eta] f, 
it is called for by the following formula 2.) In addition, intrinsic viscosity used the value 
measured at 30 degrees C among the mixed solvent (weight ratios 3/2) of a 
phenol/1 , 1 ,2,2-tetrachloroethane. 

% B.B.= 0.244 x [[eta] M.471-[eta] i-1.471] (formula 2) [Claim 2] The fire-resistant polyester 
resin constituent according to claim 1 which contains 0.0001 - 1 % of the weight of organic 
fluorescent brighteners, and is further characterized by the thing which are [ an antimony 
compound, a germanium compound, and a cobalt compound ] satisfied with coincidence of 
following type (a) - (c), and to do for amount content as a polycondensation catalyst while 
containing 500-15000 ppm of said phosphorus compounds to polyester as a Lynn atom. 
30 <=S<=40010 <=G<=1005 <=C<=40200 <=S+2 G+C<=400 (however, S, Q and C express 
the content (ppm) to the polyester of an antimony atom, a germanium atom, and a cobalt atom, 
respectively.) — [Claim 3] said phosphorus compounds — general formula (1): — [Formula 1] 



(Rl and R2 show an organic radical or a halogen atom among a formula, and m and n show the 
integer of 0-4.) when m is the integer of 2-4, Rl existing [ two or more ] is the same 
respectively — or you may differ, when n is the integer of 2-4, R2 existing [ two or more ] is the 
same respectively - or you may differ. Moreover, A shows the same as that of Rl and R2, or the 
organic radical containing a different hydrogen atom. Fire-resistant polyester resin constituent 
according to claim 1 to 2 characterized by what is expressed. 

[Claim 4] The fire-resistant polyester resin constituent according to claim 1 to 3 whose content 

of said phosphorus compounds is 3000-10000 ppm as a Lynn atom to polyester. 

[Claim 5] The fire-resistant polyester resin constituent according to claim 1 to 4 whose content 

of said phosphorus compounds is 3000-5000 ppm as a Lynn atom to polyester. 

[Claim 6] The manufacture approach of the fire-resistant polyester resin constituent according to 
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claim 1 to 5 characterized by the thing which are [ an antimony compound, a germanium 
compound, and a cobalt compound ] satisfied with coincidence of following type (a) - (c) as a 
poiycondensation catalyst, and to do for amount use. 

30 <=S<=40010 <=G<=1005 <=C<=40200 <=S+2 G+C<=400 (however, S, G, and C express 
the content (ppm) to the polyester of an antimony atom, a germanium atom, and a cobalt atom, 
respectively.) 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fire-resistant polyester resin constituent and 
its manufacturing method. It is related with the approach of manufacturing the fire-resistant 
polyester resin constituent and this which combine advanced fire retardancy, a good hue, and 
hydrolysis-proof nature in more detail with sufficient productivity. 
[0002] 

[Description of the Prior Art] the former and polyester — polyethylene terephthalate was 
excellent especially — chemical and a physical property are used and fiber, the film, the bottle, 
etc. are variously used for mold goods widely. However, the fire-resistant field of polyethylene 
terephthalate is inadequate, and efforts have been variously paid for amelioration of this point. 
For example, a flame retarder is added at the time of polymer manufacture, mold goods are 
processed further and copolymerization or the approach of blending, the method of scouring a 
flame retarder at the time of shaping, the method of adhering or infiltrating a flame retarder to 
the front face or the interior of mold goods, etc. are proposed. 

[0003] The approach of giving fire retardancy by processing among the above-mentioned 
approaches has the fault to which it drops out and the engine performance falls. Moreover, by 
the approach of scouring a flame retarder, the stain broth of a flame retarder happens in the 
production process of fiber, and it becomes the cause which causes a trouble. The approach of 
carrying out copolymerization of the flame retarder to it at the time of polymer manufacture can 
conquer a fault which was mentioned above, and is the highest. [ of industrial value ] Although 
many approaches being proposed until now, for example, copolymerizing phosphoric ester in 
polyester as phosphorus compounds as an approach of copolymerizing this flame retarder at 
JP,49-22958,B is indicated, if phosphorus compounds are blended to the amount to which the 
target fire retardancy is made to give, gelation of polyester will arise by three-dimension-ization. 
Moreover, although phosphonic acid or phosphonate is used for JP,36-21050,B and 
JP,38-9447,B as phosphorus compounds by the approach of a publication, there is much 
scattering of phosphorus compounds at the time of polymer manufacture, and the amount of 
Lynn made into the purpose cannot be blended. 

[0004] JP,53-13479,B and the approach of copolymerizing carboxy phosphinic acid by the 
approach given in JP,55-41610,B are indicated as an approach of solving such a trouble. 
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However, the badness of the hue by the fall of the rate of polymerization by phosphorus 
compounds and reduction of an antimony catalyst according to aggravation of process 
permeability and the yellow taste of the monomer itself as finishing [ black ] was a problem. 
[0005] So, in JP,6-16796,A, the rate of polymerization and the method of improving the hue of a 
polymer are indicated by combining a specific polycondensation catalyst. However, by this 
approach, although a rate of polymerization can improve, by using a titanium catalyst, the 
thermal stability of a polymer gets worse and yellow coloring of a polymer increases especially 
after shaping. Consequently, although the hue of a polymer has improved to some extent, there 
was a problem that it could not be used in the application which it does not come to raise the 
white degree itself and needs advanced white degree. Furthermore, since the Lynn atom was 
built into the polymer principal chain, there was a problem that the hydrolysis-proof nature of 
polyester was bad. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention aims at offering the 
resin constituent for canceling the trouble of the above-mentioned conventional technique, and 
combining advanced fire retardancy, a very good hue, and **********-proof, and 
manufacturing fire-resistant polyester mold goods, and the method of manufacturing this resin 
constituent with sufficient productivity. 
[0007] 

[Means for Solving the Problem] this invention persons came to complete this invention at last, 
as a result of performing various examination, in order to solve the above-mentioned technical 
problem. That is, this invention is a fire-resistant polyester resin constituent characterized by b 
value which made (1) ethylene terephthalate the main configuration unit, is the resin constituent 
which consists phosphorus compounds of polyester containing copolymerization, the blended 
polyester, or this, and satisfied the following (formula 1), and was measured with the hunter 
mold coloring matter plan being 10.00 or less. 

% B.B.<0.5 (formula 1) (however, %B.B. shows the degree to which the ester bond when being 
immersed in a sealing-among [ of 130 degrees C ] pure water system for 6 hours goes out, and 
when intrinsic viscosity before immersion is set to [eta] i and the immersion back is set to [eta] f, 
it is called for by the following formula 2.) In addition, intrinsic viscosity used the value 
measured at 30 degrees C among the mixed solvent (weight ratios 3/2) of a 
phenol/1 , 1 ,2,2-tetrachloroethane. 

% B.B.= 0.244 x [[eta] f-1.471-[eta] i-1.471] (formula 2) (2), while containing 500-15000 ppm 
of said phosphorus compounds to polyester as a Lynn atom The fire-resistant polyester resin 
constituent given in (2) which contains 0.0001 - 1 % of the weight of organic fluorescent 
brighteners, and is further characterized by the thing which are [ an antimony compound, a 
germanium compound, and a cobalt compound ] satisfied with coincidence of following type (a) 
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- (c), and to do for amount content as a polycondensation catalyst. 

30<=S<=40010<=G<=1005<=C<=40200<=S+2G+C<= -- 400 (however, S, G, and C express 
the content (ppm) to the polyester of an antimony atom, a germanium atom, and a cobalt atom, 
respectively.) (3) — said phosphorus compounds ~ general formula (1): [Formula 2] 




o=p — o 



A 



(Rl and R2 show an organic radical or a halogen atom among a formula, and m and n show the 
integer of 0-4.) when m is the integer of 2-4, Rl existing [ two or more ] is the same 
respectively - or you may differ, when n is the integer of 2-4, R2 existing [ two or more ] is the 
same respectively - or you may differ. Moreover, A shows the same as that of Rl and R2, or the 
organic radical containing a different hydrogen atom. Fire-resistant polyester resin constituent 
given in (1) - (2) characterized by what is expressed. 

(4) The fire-resistant polyester resin constituent given in claim (1) - (3) the given content of said 
phosphorus compounds is 3000-10000 ppm as a Lynn atom to polyester. 

(5) The fire-resistant polyester resin constituent given in (1) - (4) the given content of said 
phosphorus compounds is 3000-5000 ppm as a Lynn atom to polyester. 

(6) The manufacture approach of the fire-resistant polyester resin constituent given in (1) - (5) 
characterized by the thing which are [ an antimony compound, a germanium compound, and a 
cobalt compound ] satisfied with coincidence of following type (a) - (c) as a polycondensation 
catalyst, and to do for amount use. 

30 <=S<=40010 <=G<=1005 <=C<=40200 <=S+2 G+C<=400 (however, S, Q and C express 
the content (ppm) to the polyester of an antimony atom, a germanium atom, arid a cobalt atom, 
respectively.) [0008] thus, manufacture of the fire-resistant polyester containing phosphorus 
compounds — hitting — specific phosphorus compounds and a specific polycondensation 
catalyst — specific ******************** - the fire-resistant polyester resin constituent 
which combines advanced fire retardancy, a good color tone, and hydrolysis-proof nature can be 
obtained by things. 
[0009] 

[Embodiment of the Invention] This invention is explained below at a detail. As an example 
preferably used although it will not be limited if it is the compound which generally contains 
Lynn as a fire-resistant component as used in the field of this invention, it is a general formula 
(1). : [Formula 3] 
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o=p o 



A 



(Rl and R2 show an organic radical or a halogen atom among a formula, and m and n show the 
integer of 0-4.) when m is the integer of 2-4, Rl existing [ two or more ] is the same 
respectively - or you may differ, when n is the integer of 2-4, R2 existing [ two or more ] is the 
same respectively - or you may differ. Moreover, A shows the same as that of Rl and R2, or the 
organic radical containing a different hydrogen atom. The phosphorus compounds expressed are 
mentioned. 

[0010] As this organic radical (A), although various kinds of things can be illustrated, what has 
an organic radical containing ester plasticity functional groups, such as a hydroxyl group, a 
carboxyl group, and a carboxylate radical, also in an organic radical is used as a polyester 
copolymerization component, and is desirable. As an organic phosphorus system compound 
expressed with this general formula (1), what is expressed with following chemical formula (a) - 
(z) and - (alpha) (delta) can be illustrated as an example used preferably. 
[0011] 
[Formula 4] 
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[0012] 
[Formula 5] 




[0013] 
[Formula 6] 
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[0015] 
[Formula 8] 
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[0016] 
[Formula 9] 




[0017] Although the derivatives, such as alkylene glycol ester, such as alkyl ester, such as the 
methyl ester of these compounds, ethyl ester, propyl ester, butyl ester, propione glycol ester, and 
ester with butanediol, cycloalkyl ester, aryl ester, or ethylene glycol ester, or these cyclic 
anhydrides, are mentioned, it is not limited to this. Furthermore, it is also possible for it to be 
with such mixture. 

[0018] In this invention, the phosphorus compounds shown by said general formula (1) are very 
thermally stable as compared with the case where the phosphorus compounds usually used are 
used, probably because the Lynn atom is ******. Therefore, especially the color tone has the 
physical properties which were superior to conventional flame resistance polyester well. 
Therefore, this polyester can manufacture the fire-resistant mold goods which have the 
outstanding property. However, as compared with other phosphorus compounds, since 
especially reducing power is strong, deactivation of the polymerization catalyst is easy to be 
carried out, and said phosphorus compounds tended to cause the problem in a production 
process. When using the phosphorus compounds shown by said general formula (1), the 
effectiveness of this invention appears most notably. 
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[0019] In addition, since the above-mentioned phosphorus compounds may act as an end halt 
agent when the number of the ester plasticity functional groups of the phosphorus compounds 
shown by said general formula (1) used on the occasion of operation of this invention is one, it 
is desirable to use together a well-known polyfunctional compound, for example, pentaerythritol, 
3 functionality carboxylic acid, etc. 

[0020] In case said phosphorus compounds manufacture the fire-resistant polyester of this 
invention, it is desirable to dissolve or distribute dihydric alcohol, such as monohydric alcohol, 
such as a methanol and ethanol, ethylene glycol, propylene glycol, and a butylene glycol, and to 
add to the system of reaction. 

[0021] Moreover, these phosphorus compounds are added so that the amount of Lynn elements 
in a polymer may be set to 500-15000 ppm. It is 3000-10000 ppm preferably. Since it not only 
spoils the physical property which does not discover sufficient fire-resistant engine performance, 
and polyester original has in many [ conversely ], but the operation nature at the time of 
manufacturing a polyester resin constituent falls when there are few amounts of phosphorus 
compounds than this range, it is not desirable. However, probably because the phosphorus 
compounds shown especially by the general formula (1) have the ring structure, its 
flameproofing capacity is high, it is the Lynn content which is 3000-5000 ppm, and sufficient 
fire retardancy is demonstrated. 

[0022] It is compoundable by the approach of the arbitration adopted in case it is not necessary 
to adopt special polymerization conditions as an approach of obtaining this polyester, the 
polycondensation of dicarboxylic acid and/or the resultant of the ester plasticity derivative and 
glycol is carried out and it is made polyester. Moreover, although said phosphorus compounds 
are added at the time of manufacture of polyester, the addition stage can be added in the phase 
of the arbitration from the early stages of an esterification process to an initial condensation 
anaphase. It is desirable to add in early stages of initial condensation from the anaphase of the 
problem of control of side reaction and the corrosion of a reaction machine stool etc. to an 
esterification process. 

[0023] In this invention, in case the polyester which added the above-mentioned phosphorus 
compounds is manufactured, it has the greatest description at the point which uses together an 
antimony compound, a cobalt compound, and a germanium compound at a specific rate as a 
polycondensation catalyst. That is, it is important to use at a rate of satisfying a (following a) - 
(d)type. 

30<=S<=400 (a) 10<=G<=100 (b) 5<=C<=40 (c) 200 <=S+2 G+C<=400 (d) (however, S, G, 
and C express the content (ppm) to the polyester of an antimony atom, a germanium atom, and a 
cobalt atom, respectively.) [0024] Since L value of the polymer obtained falls in a 
polycondensation reaction's becoming slow when the addition of an antimony compound is said 
under range, and crossing the above-mentioned range on the other hand, it is not desirable. 
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Furthermore, if phosphorus compounds are generally added so much, since the reduction object 
turns into a foreign matter since it is returned by phosphorus compounds, and shaping operation 
nature not only gets very bad, but the grace of a product gets worse, an antimony compound is 
not desirable. Improvement in productivity is mentioned as one of the big effectiveness of this 
invention which reduces the amount of catalyst antimony. 

[0025] Moreover, it increases [ when the addition of a germanium compound is under the 
above-mentioned range, a polycondensation reaction rate becomes slow, and a manufacturing 
cost not only becomes high, but / since germanium is very expensive when exceeding the above 
on the other hand, / b value of a resin constituent ] and is not desirable. 

[0026] Since it is in the inclination for L value to also fall while b value becomes low too much, 
in b value's becoming high and exceeding conversely about the color tone of the polymer 
obtained when the addition of a cobalt compound is said under range, it is not desirable. 
[0027] Furthermore, since the color tone of the polymer obtained and stability get worse in Q S, 
and C not satisfying the aforementioned (d) formula, but a polycondensation reaction rate's 
becoming inadequate when S+2 G+C is under the above-mentioned range, and crossing the 
above-mentioned range on the other hand, it is not desirable. 

[0028] What is necessary is not to be limited but just to carry out also with the addition stage of 
the above-mentioned polycondensation catalyst, in this invention, according to a well-known 
approach conventionally, especially if it is before polycondensation reaction initiation. For 
example, an ester interchange method, a direct polymerization method, a continuation 
polymerization method, etc. are mentioned. 

[0029] In addition, it is also possible to carry out concomitant use addition of pigments, such as 
a titanium dioxide which are ****** agents, such as basic salts, such as the additive currently 
generally used, for example, the tetraethylammonium hydroxide which is an ether linkage 
inhibitor, an organic amine, organic carboxylic amide and sodium acetate, and an acetic-acid 
lithium, other fire-resistant assistants, and carbon black, a plasticizer, a stabilizer, ******, the 
ready coloring material, etc. by the manufacture approach of the fire-resistant polyester 
concerning this invention. 

[0030] In this invention, an organic system fluorescent brightener can be used in order to raise 
the color tone of a polymer. A benzo oxazole system compound is desirable and, specifically, 
especially HostaluxKS(Clariant, LTD. make) ** is desirable. An addition is 0.0001 - 1 % of the 
weight, and if it is less than 0.0001 % of the weight, since sufficient improvement effect will not 
be seen, it is not desirable. Moreover, since effectiveness does not improve even if it adds 1% of 
the weight or more, 1% of the weight or more of addition is unnecessary. It is 0.0001 - 0.05 % 
of the weight still more preferably. In addition, said organic fluorescent brightener may contain 
the blueness color aiming at an improvement of a hue. 

[0031] In this invention, more than 70mol% of a repetitive configuration unit is ethylene 
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terephthalate, and the polyester whose main configuration unit is ethylene terephthalate is a 
terephthalic acid or dimethyl terephthalate; ethylene glycol • or ethyleneoxide as a raw material 
component. Although the phosphorus compounds shown by said general formula-ization 1 are 
used as a copolymerization component In the range which does not spoil the effectiveness of 
this invention In addition, isophthalic acid, 1, 5-naphthalene dicarboxylic acid, 2, 6-naphthalene 
dicarboxylic acid, 5-sodium sulfoisophtharate, 4, and 4'-diphenyl dicarboxylic acid, The screw 
(4-carboxyphenyl) ether, a screw (4-carboxyphenyl) sulfone, 1, 2-screw (4-carboxy phenoxy) 
ethane, 2, and 5- a jib - a ROM terephthalic acid -- It is also possible for it to be with aliphatic 
series, such as aromatic series dicarboxylic acid, such as a tetra-bromine terephthalic acid, and 
those derivatives, an adipic acid, a sebacic acid, an azelaic acid, and a hexahydro terephthalic 
acid, alicycle group dicarboxylic acid and those derivatives, or such mixture. It is also possible 
for it to be on the other hand with hydroxy acid, such as glycols, such as a trimethylene glycol, 
tetramethylene glycol, neopentyl glycol, 1, 4-cyclo HEKIN diol, 1, 4-cyclo HEKIN dimethanol, 
a diethylene glycol, and a polyethylene glycol, para hydroxybenzoic acid, a p-hydroxy ethoxy 
benzoic acid, and oxy-pivalate, and the derivative of those, or such mixture. 
[0032] In addition, this invention fire retardancy polyester resin constituent requires that 
hydrolysis-proof nature should be the range shown by said formula 1. If hydrolysis-proof nature 
is larger than the range of a formula 1, the effect of the water at the time of mold-goods 
manufacture and use is large, and since the manufacture conditions of a product, a use 
application, etc. are restricted, it is not desirable. 

[0033] It is also free to aim at much more improvement in the fire-resistant engine performance 
combining a still better known flame retarder. With the combination said here, a flame retarder 
is added for example, at the time of polymer manufacture, post processing of the polyester mold 
goods is carried out further, and copolymerization or the approach of blending, the method of 
scouring a flame retarder at the time of shaping, the method of adhering or infiltrating a flame 
retarder to a front face or the interior, etc. are included. As a flame retarder of a blend mold, for 
example, a tetrabromo bisphenol (TBA), Deca BUROMO diphenyloxide (DBDPO), a hexa 
BUROMO cyclo dodecane (HBCD), OKUTABUROMO diphenyloxide, Bisto RIBUROMO 
phenoxy ethane (BTBPE), Tribromophenol (TBP), an ethylene bis-tetrabromo phthalimide, 
TBA polycarbonate oligomer, bromination polystyrene, a TBA epoxy oligomer polymer, 
Halogen system flame retarders, such as chlorine compounds, such as bromine compounds, 
such as deca BUROMO bibenzyl, poly dibromo phenyl oxide, and hexabromobenzene, 
chlorinated paraffin, and par chloro cyclo pentadecane, are mentioned. Or organic system flame 
retarders, such as silicone system flame retarders, such as the Lynn system flame retarders, such 
as a phosphoric ester system, a halogen-containing phosphoric ester system, a polyphosphate, 
and red phosphorus, and silicone polymer powder, a triazine compound, a melanin SHIANU 
rate, and a guanidine compound, are mentioned. Furthermore, inorganic system flame retarders, 
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such as an antimony trioxide, an aluminum hydroxide, nitrogen-ized guanidine, antimony 
pentoxide, a magnesium* hydroxide, way acid zinc, a zirconium compound, a calcium aluminate, 
phosphoric-acid Amon, ammonium carbonate, a molybdenum compound, and stannic acid zinc, 
are mentioned. The above-mentioned flame retarder is not limited to the thing of a publication, 
but contains the derivative and an analog. Moreover, even if these flame retarders are single and 
it uses them, and it uses it by plurality, they are not cared about. 
[0034] 

[Effect of the Invention] In order to satisfy advanced fire retardancy and an advanced 
mechanical property to coincidence conventionally, the approach of copolymerizing the ester 
plasticity phosphorus compounds of two organic functions in polyethylene terephthalate is 
proposed, however, the antimony polycondensation catalyst usually used in case the phosphorus 
compounds used here return catalyst antimony, and the polycondensation of the polyethylene 
terephthalate is carried out, in order to make it black-ize, deactivation, ~ if, and 
polycondensation reaction time tends to become long and it is going to obtain sufficiently 
high-polymer polyester, the color tone of a polymer will get worse — ** (L value by the hunter 
color difference meter becomes low) — there was a said problem. 

[0035] On the other hand, in the manufacturing method of this invention, by using the 
compound of germanium, antimony, and cobalt at a specific rate, a polycondensation reaction 
rate is improved and the color tone of the polymer from which operation and the interval that 
polycondensation reaction time can be shortened are obtained, and production operation nature 
improve remarkably. Moreover, sufficient fire retardancy is acquired with the small Lynn 
content by using specific phosphorus compounds, maintaining polymer physical properties. 
[0036] Therefore, it excels in mechanical properties, such as for example, hydrolysis-proof 
nature, and a physical characteristic, and the polyester resin constituent which has fire 
retardancy good [ a hue ] and advanced can be easily obtained from the fire-resistant polyester 
by this invention, and the industrial value is size very much. 
[0037] 

[Example] Although an example is used for below and this invention is more concretely 
explained to it, this invention is not limited to these. In addition, it means percentage by weight 
among an example that there is that it is with the section with % about the weight section. The 
following approach estimated various properties. 
[0038] (1) Intrinsic viscosity [IV] 

It measured at 30 degrees C among the phenol / 1,1,2,2-tetrachloroethane mixed solvent (weight 
ratio 3:2), and asked with the conventional method from the relative viscosity. 
[0039] (2) Color tone (L value, b value) 

L value and b value showing the color tone of a polymer are a value measured using the hunter 
mold color difference meter, improving, so that L value is large is shown, and it is shown that 
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the yellow taste is so strong that b value is large. That is, it is shown that a color tone is so good 
that L value is large and b value is small. 

[0040] (3) the fluorescence X-rays originating in the Lynn atom of the Lynn content profit **** 
polymer were measured, and it computed from the luminescence reinforcement. 
[0041] (4) According to the conventional method, measurement evaluation of the fire-resistant 
limiting oxygen index (LOI value) was carried out. 

[0042] (5) It fabricated to hydrolysis-proof nature extension yarn, processed for 60 minutes 
under a sealing-among 130-degree pure water system, and pressurization, and computed 
according to said formula 2 from change of the intrinsic viscosity before and behind processing. 
In addition, a sample is performed by the multifilament of the 50-denier 24 filaments which 
extended low orientation the non-extended yarn which carried out melt spinning with the 
conventional method by the draw magnification of maximum draw magnification x0.7, set, and 
were obtained. It asks for intrinsic viscosity from (1). 

[0043] (Example 1) They are the terephthalic-acid 1242 section and the phosphorus-compounds 
(x)117 section to the autoclave made from stainless steel equipped with the agitator, the 
distilling column, and the pressure regulator (as 50% of an ethylene glycol solution). The 
ethylene glycol of the 850 sections was taught, and the esterification reaction was performed for 
2 hours, removing serially the water which adds the 24.1 sections (as the ethylene glycol 
solution of 14 g/L), the diacid-ized germanium 15 section (as the ethylene glycol solution of 8 
g/L), the triethylamine 5.2 section, and the titanium-dioxide 22 section (as 23.5% of an ethylene 
glycol solution), and generates an antimony trioxide to esterification with the gage pressure of 
2.5kg/cm2 230 degrees further. Then, the cobaltous acetate 4 hydrate 9.6 section was added (as 
an ethylene glycol solution of 20g / L), and the temperature up of the temperature of a system 
was carried out to 275 degrees in 1 hour, and the system pressure was reduced gradually in the 
meantime, it was referred to as O.lmmHg(s), and the polycondensation reaction was performed 
under these conditions for 1 hour. The intrinsic viscosity of the obtained polymer was 3500 ppm 
in Lynn content in 0.65. With the conventional method, the stockinet sample of spinning, and 
the 50-denier 24 filaments extended and obtained was created for this polymer. The product 
made from spinning operation was good. %B.B. and the hue which are a scale showing fire 
retardancy and hydrolysis-proof nature were measured. A result is shown in Table 1. 
[0044] (Example 2) In the example 1, the same actuation as an example 1 was performed except 
having changed the catalyst addition, as shown in Table 1, and having added, after esterifying 
the fluorescent brightener (HostaluxKS: Clariant, LTD. make) 16.5 section (as a 2-% of the 
weight ethylene glycol solution). A result is shown in Table 1. In addition, the product made 
from spinning operation was good. 

[0045] (Example 3) In the example 1, it changed so that the Lynn content might be set to 6000 
ppm as a Lynn atom, and the same actuation as an example 1 was performed except having 
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added, after esterifying the fluorescent brightener (HostaluxKS: Clariant, LTD. make) ^.Si- 
section (as a 2-% of the weight ethylene glycol solution). A result is shown in Table 1. In, 
addition, the product made from spinning operation was good. 

[0046] (Example 4) In the example 1, the class of Lynn, the Lynn content, and the amount of 
catalysts were changed as shown in Table 1, and the same actuation as an example.? 1 was 
performed except having added, after esterifying the fluorescent brightener (HostaluxKS: 
Clariant, LTD. make) 16.5 section (as a 2-% of the weight ethylene glycol solution). A result is 
shown in Table 1. In addition, the product made from spinning operation was good. 
[0047] (Examples 1-2 of a comparison) In the example 1, the class of phosphorus compounds, 
the Lynn content, the catalyst addition, and the fluorescent brightener addition were changed as 
shown in Table 1, and the polymerization of the polymer was carried out. The result is shown in 
Table 1. Although it is a germanium homopolymerization catalyst and L value rises notably in 
the example 1 of a comparison, b value is unusually high and it cannot use for a high application. 
In addition, the product made from spinning operation was good. Moreover, since a phosphoric 
ester part was introduced into a polymer principal chain in the example 2 of a comparison, 
hydrolysis-proof nature was poor. 
[0048] 
[Table 1] 
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[0049] 



[Formula 10] 




It is admitted that the fire-resistant polyester resin constituent which combined advanced fire 
retardancy and a very good hue, and was excellent in hydrolysis-proof nature from the result of 
Table 1 with this invention can be manufactured with sufficient productivity. 
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